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(54) PROCESSOR WITH BRANCH INSTRUCTION EXECUTING FUNCTION AND BRANCH INSTRUCTION CONTROL 
METHOD 

(57)Abstract: 

PURPOSE: To quicken the start of the processing of a jump destination 
instruction on condition that the instruction at a jump destination is 
already stored in an instruction buffer when it is decided that jump 
conditions are met 

CONSTITUTION: An instruction analyzing mechanism 24 decodes a 
conditional branch instruction and when its branch conditions are met, it 
is checked whether or not the instruction at its branch destination that 
the branch instruction indicates is already put in the instruction buffer 23; 
when so, the instruction buffer 23 is made ineffective from the slot 
wherein the instruction that is put in earliest to the slot where the 
instruction right before the branch instruction is held and the branch 
destination address is not sent to an instruction read mechanism 22 to 
prevent a request to fetch the branch instruction from being sent When it 
is not put in, all the slots in the instruction buffer 23 are made ineffective 
and the branch destination address is sent to an instruction read 
mechanism 22 to send the request to fetch the branch instruction to a 
memory management unit 21. 
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d tf>ift M A * £ * <7> Ml lc St «9 & A/ T-A 

A ^ £ ^ (O # ft co # 4* <D ffi \ z h £ -ft * * v ir / u 
-<r^^$:^-y v-feyu-r^ir^Sc, ffJla-ft^Bt^tB L 

-r * a w#is: * * * -r z #ftA 

^^ro^ii$^"ir$:*iJ^U7t^-g'(c, ^<7>#ft&<7}A^ 



(2) 4#§3^ 7 - 3 0 6 7 8 5 

^ 2 Mgi, 

j: 5 tc-r ^> « 3 coxa £ & jwis-f ^ r t t -r z> & 
Miami ^ xe^fflia»tt5fe«*a*miB«^*»*«^ 

Hi:, 

WIS* 3 coxar-WfE^^^tb U^lft^K^^cfio 
f ^^^rt co-f -<T ^ * y > -5 ^ * 

m4c7>xa^r> 

[0 0 0 1 ] 
[0 0 0 2 ] 
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[0 0 0 3 ] ZZX\ »ne**ifc*^»*** (fttt 

[0 0 0 4 ] 

60 £ # ( c A ^ / < ^ ^ r { z h £ * 4* fit -T ^ T * -r > -fe * 
[0005] L£>U ^^/^7r^)*lc, 

[0 0 0 6 ] ^<7>38WttJi|a*«S:*lB:Urft*ixfct> 
[0007] rco^0jcofdi(Dg^^, 

[0 0 0 8] 

[0 0 0 9] Z<D&m\Z. 



(3) ^i¥7 - 3 0 6 7 8 5 

[0010] 

**3&«»(*jfe**^6)KHC» t) ffl $ttT»tfffe3ffi^fT*3 

[0011] »**^^«5Afl=*yjE-cj>isrtit 
itf ^ 7 r p lit^t =^ t y 

i^^77^b*^^tlti!fWl^ 

stt, aic7xs/fto^rtc, jj»i:7x s/^^nyh 

So 

J0 [0012] 

[0013] it, 1 tt**#3&»fe*S#a^ , o^7 

40 [0014] :/ui?^2l3:, ^^-y ^31^ h 2 
1 , ^^^^tti 2 2 , 777 2 3, -fo-frffi 

[0015] ^S^ffi ll« 2 2fi, ^ *r y 

^ h 2 1 cMtr^^7x 7^^^^ 

^7Ku^^It5J:5^ilS$ixr^5 0 ^^^^ 
5(7 fflbm^2 2tt, ^^-y«^^^7 h2 
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^^^77 2 3{cfg-f J: ?l:/ion^o 
[ooi6i -ft&vt&m L«g 2 2^^^^ *gm^~y 

h 2 1 £*>PfllCi2, **K^lllLi»2 2^b^^!;f 
31^- 5/ h 2 1 I^Lt«*7i s>^3?#&ei*-r5*: 

nrt^o ^K*tiJL««2 2 ^tyfii 

h 2 1 £<7>B8Kll** ;* ; e!;« ; 3®3.~s> h 2 1 
^ey l £>b & 9 i2^/£fc^£^4*K^fctt L$£*§ 2 2{c 

fiitsfc*^>«^7 4 ^4 o 3 a*Rtf bnri^o 

[0 0 17] ^/<7 7 7 2 3 12, *^K^ttiL««2 
2}&>fcStf«lofc4&^£-fc<7>«^7 K^^CLtft 

;y hZm^kft-fZo He hi, -^O^ 

pj/ hOrt$a**r#i ('^ s> K) T-*>S)5^^S:^-t*^ 
y s/ KfcTs> h (VfcV h) 2M+£;HT^£. - ^^-^^ 

5l:4otl^o :^^77 2 30ST^n 7 

ft (1ST) s> Hc»£;h,5o 

7 2 3 p s> h 7 'T h # 

£U<7 Ki^^^^-ft^«:«f««2 4\z®lK> & £tiZ>m 

^J:(;7F^WM^5S{:, l &±<dx p 

[0018] 777 2 3^: ^^K^tiJ L«£* 2 2 

4 0 5#RttfeftT^5o 

[0019] «4*##r«Mff 2 4 li , ^4*'< j/77 2 3 

[0 0 2 0] ^fl?#r*S«2 4 £*4*'<5/:7t 23i:(D 
PfllCte, «^<^7r 2 3 J&>k#*W#r«« 2 4 (C*t L 



(4) mmW-7 - 3 0 6 7 8 5 

<3 

^W^rm^l 2 4 2 3 k<nmictt, A4*'< 

^77 2 3 O^-^P y H *0/< |J s> Kt^ h CD#$i£lft 
^«?#r«&* 2 4 (Cfeig-T5te, :0/<^Kt>F^ 
*SWt24A^ON/OFF (/<yf-h/^>/< 

'Jf*- h) Jftf^^rffi^-fS, y b9t#<D'<V y K 

5/ h7-f ^4 0 8#Rtt bixT^So 

*2 4 fc*^R*fflL*Ml2 2 £tf>M(Cte, ift^»#r«& 

* 2 4 Lfzftt$9cT K ^^ffiLit 2 

2\zBm-fZ1Z1t><DW&9cT Kl/^7^y4 0 9#Rtf 

[ 0 0 2 1 ] ^<frHfT««2 5tt, A^»«f««2 4f 
SixT^So #4^fT««2 5 <hift^S?W«£#l2 4 £co 

**>WfTtt* (tfcttjft*) Sr***«r«*2 

*0 [0 0 2 2 1 SC, rO^^COmiCO^it0iJO»j>m«ria 

t>co<t-r^>o ^^/^77 2 3(:ii, _Lf5# 

5 1 oJEAJb^^-jd^^^T K t 

fctJL««2 2^^^eyfl^-^ h 2 lld^U 
'<y7y 2 3 (cM^tir^^^^(C^t^)^^07 
^ y<f-&$Cfr4b&7=. y^m#?'(>'4 0 1 ^r^Lrtli 
tf^tl. ; e^^7F>^^^7KM7-(>'4 0 2 

j<? $r7>br ttj^j ^nr^s h<Db-rz>» 

[0 0 2 3 ] I^i*, ^*O^Pir jy^"e*>ttl^, ft 
*y3£Ufc»^{Ctt, A^j/77 2 3^i:M^tl^ 
m*2 4tt, A^s/7 7 2 3P*]<7)-r^T<7)* p ^ h 

[0 0 2 4 ] #^S?^r«« 24tt, j/77 2 3^ 

50 h-tztrnmiz. »<*d**icb/t»«E**o»(acfti:* 
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5^7K^ (»Sft7K^) S:-ft4*K*fciJL« 
*2 2{cig-t 0 
[0 0 2 5|«*K*fflL«i2 2tt, :^^7F> 

h 2 llc**7x JsRSrBLT^tttbli, ^<7>^ 
fctt^Sfci^fcat), Stt«*B*BlL 

[ 0 0 2 6 ] £ftlc»U ^^W«2 4(cj:^ft 
12, #c<7>ii !? #*«f««2 4^M# 

ft\z& QtttMM&aft?^ >4 l 2£^LTi£fb*i£fct; 

[0 0 2 7 ] ift^®#r«S*2 4 11, 

/^7r2 3rtl;§St5^lt A, n, L £: 

n : ^^^/<S/77 2 3 iC«t»$jh/C1^S«*« 
L : h) 

£ L/^J^M, 0 < A< n * LZmSi-tZ Z. tXhZ* 
[0 0 2 8 ] ZZX\ iEAIJ, #^«ffli2 4^fl? 

#P#f**2 4^, #^5/7 7 2 3l*]<7>£-* P y Y<F>'< 
V y KfcT? h (Vb'y h) SrW^.li*T*<7>^n 5/ M> 
MUCINS 5 y ^Ft'>h7-fy4 0 8£iILT# 

[0 0 2 9 ] ^##f«* 2411, _hfS A& J; U< n 

0 < A< n * LO^^r»/it^d^^t 

$>T Ki^^SrW^WIftTS^^p s> hd»b«^#B8"br 
#«$fcT Kl^fcJtttU Mft7K^IC-St5# 
*7H>^^Mt5^lci:^ ±fS#iftift^cD# 

[0 0 3 0 ] $X, A^W«r«*2 4<Ote3fiWt, ( 1 - 
1) »»JlBO*^«*/<y 7r 2 3rtlC#fit6»* 
(1-2) »»j60«^«*/<^77 2 3rtlC# 

[0 0 3 1 ] ( 1 - 1 ) #ll£$fc<Z>-ft4*tf^r*4*'< y 7 T 2 

2 4 1*, 0<A^n*LOW»t^n 

m^j/7 7 2 3^{:^t5t)^i«t^o 
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[0 0 3 2 ] ^^S?«r«*2 4tt*-f\ 

(7'ry7 , S 2) o 

[0 0 3 3 ] ^(C#^«?W« 2 4 ft, ^7/2 

/^7r2 3 p*)cd^:TIS:<7>^ * y Hc{£3$£;h,5 J: 5 
{cJiSic^-T Ur^7S3) o 

[0 0 3 4 ] fc*3, ^^'j/77 2 3 fb#C 9 fctJ-T 
**:JB*U ^/^77 2 3^^l»#fi*2 4l; 

5fe#*^fiftJnr^5^o s> hSrif-f £ 5 icy- K# 

[0 0 3 5 ] A^»#T«*2 4 II, *T yT'S 3 £HfT 
-T^<h, #^<77r 2 3rtfT^o^n 3/ h 
7-(>'4 0 7 ^Lm (rcr-liM^^) 
*^7 F>^7^>4 0 6^ltA^7 K^^:, 

J<? [0 0 3 6 ] J^_h(7>j; ^/<j/77 2 3P*lM#il£ 

5^(CI1, 2 4 t'f ^tM5fe7 K L-7> 

tt«*K^liiHlt2 2l£j£bixft*/\ ::<7>4©-g\ 
R^fcti L«f 2 2 II, Li *gm^~ y h 2 1 

y^^- 5, h 2 1 |C£ 9 (H07 

KU^M) ^^7 7 2 3(c*S^-r^ 0 

[0 0 3 7 ] ( l - 2 ) ^fefto*^^*^^ y7r 2 

^ — JiIbo < a^ n * L^&^asafc^nr^&i^ft 

»ttftO«^#^y7r 2 3 rtl£#ffiL#1^t>*>£ 
[0 0 3 8 ] «^jW«f««2 4ttc, ^*irf^ 

^eti^^br) ^y7t5 6 bp*>-a**«t««2 4 wt, 
^/^77 2 3rtot^r^Dj/F 
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[0 0 3 9 ] *fcA4MWr«M*2 4tt, »tt3ft*rtitL*: 

l««22i:gt Ur^SS) o 
[0 0 4 0]«^Hll««2 2tt, r <7>^##r« 

0 2(Ci^ffi-r5<^*{C, ^^^^ 
7^m7xj/f^7^4 0 1 fdi£fcH-T£ - 
irtcj:!?, ^'Jtfa^s' h 2 1 Sr^^r-ft^ (»«c 

[oo4i] BP*>#<fr*«««2 4a><b<ft* 

^f£^tiib«|*2 2TO^^yfla^;y F2 1i:# 

14, W^7x^^Ti; SttSi- 3**Sr*D» 
[0 0 4 2 ] J&LJitca^miO^JSWT-li, ^<fr#tff 

2 4 jcr*R*nr»(*fijt&^*jfi* 

tf>#H£5fc*>^4*a*, *^^7r 2 3 MgE I- 41 
(c^SA^/^7r 2 3^(7)^^^^r-Y >--feyu-r^> J: 5 

[0 0 4 3] b^ZX^ #^«ftfr«« 2 4 CT»W4 
W^tULlf2 2d»fe^^ yfla^ j/h21|; 

^5**#*^K*WL*«2 2*CK^5i4*tfc«Fj« 

❖ Sr*J«^rtB^-rs»2(D3SJSflfiJ^o#, BS«r#HHL 

[0 0 4 4 ] §3f^OiP|^2^W]^t7n 
■fc p y*«j$;II|-c*>So coB3lC/7t7'Dt 

^t20il ^^yfia^;/h2i, (ii^^^ 

MLM2 2tC*B^-f£) «^ffiL««2 2 
0, ^j/77 2 3, (Il £ l 3 ^^«i2 4l: 
ffiS-fS) ^WM2 4 0, *5j:V-ft^HfT««2 

[0045] &&&&& i^mm 220 &m 1 
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^fctJL«£*2 2 £H&5,£I4, A4*R^fcilL«*2 2 0 

w^eyfia^s/ h2i c^ir^^7x ^^co^^ 
^»*fr«« 2 4 0{cii*a-TS J: 9l:^oTi^:K^ 

[0 0 4 6 ] ift^»#r«l*£2 4Oi5501 *<7>ift^ 

HMf««2 4 £ J*fc£,£J4, 2 3f*](C#tf£ 

57x^fSW («*K*fflL«i2 2 0)&»b) tH* 

$6«*a* (^mttiiM2 2o(aD) 

T 2 3tC& "9 3i*tl7tB#^r-, t^^A>77 2 3rt 

[0 0 4 7 ] @3 fC&^T , ift^»#T«S* 2 4 0 tl%& 
SS^ffi L«« 2 2 0 £ (7>(B(C«, 2 4 0^ 

tf»bfc»(S5fer KU7^^ffil«2 2 0(cfe 
itt6fc^^Mft7 KU^7-f >4 0 90te(C, gfTt 

fC, *^R^aiL««2 2 o^M^eyfi^-^ h 2 1 

^tLr^^7x s/^<7>^**r-*>s*-&(c, tost 

20 ir^5^7 Ki^^Sr**K^UJU««2 2 oa>fe 
^^S?Wm*2 4 0lcGi^-r57i^(D^^7^ ^^^^ 
T Kl^^7-f V4 1 0 #Rtf <bixT^£> 0 
[0 04 8]ftl:, wO«W^*2(75||«SCTO»^S:ig 
407D-f + -hi#fflLTRWt5. ^> StJfB^l 
0»*M0i^4n*lC, (Hi *<^A*»«««2 4 
K*l «*»«T«*2 4 0i5»«*^S:j||RLr 

i^SHfcffifcifc & , «*/<y7r 2 3ictt±E»»«*t 

j<? »2 2(c^i^-rs) ^^r^wl««2 2 o^b/*- y 

y \. 2 l{C#j-U 4^<!y77 2 3fC*&*J»j£n 
T^5^^il«f5#^^^7x I*^^7 
x^f^7-O40 1$:^ir^^ix, ^:CDifc<&T 
K^7>fy4 0 2^^lTW*^tlt 

[0049] ^^WIM2 2 0*^4 

^Wt2 4 0{^ltt), Stt^^K^ffiU««2 
2 0^LTt^^^7H>^d\ 
^7K^7-/^41 OSr^LTffi^ixTl^o 
40 [0 0 5 0] r.(7^f7<^^^^T^^»^f^ 2 4 0 (3, 

«;£L/i:i§-g-{cl4, WitfWIE* l <o3SJfcOT<D»*i:H 
ESOSISfe-CA, n£jfc£>T\ 0 < A^ n * L £^£-#-<5 
W^H^Sr £tc<fc 9 , A^^7 77 2 3f^ii: ; e(?) 

(T^f^S 1 1 ) o 

[0 0 5 1 ] *fc*<£#tfr««2 4 0 14, ^*/<777 
14, ^^»tHLM2 2 0^1ft7x^f ^O^^ 

5(? *:<Dftt&9c<n<fo&t— g:Lri^^^P-<5 
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^#?#r«ys 240 tmm L/t jMft**o»-r»*i6T k 

<5 o 

[0 0 5 2 ] ft*. ifflEJBlOjgJSfliJ-Ctt, JbfEn (A 
[0 0 5 3] Wili, *4*K^fciiL««2 2 0*>k** 

4 i o^trsbnr^5*^7x s^s^^r k 

n= (C-B) /LO^|?£ff 9^<h{c£ 9, Jitfi 
9, «V^7r 2 3 ftO^ft;* n hfc^JSrT-** 

[0 0 5 4] W\C 4^*«r«« 2 4 0^rt«IC««ft 
57K>^ (B) *^$/77 2 3jJ^^ft>) 

j/7r23 cd^p ^ He, ft lt^^7 K 

Lfc»-&fcttt, «^«F«ffl|«2 4 0rt»lc««ft57 K 
\s* (B) Sr^ftjfeor K^l^iaiiSj^KsflSfc 

[0 0 5 5 ] *^«ff«*2 4 0toatt 1 (2- 

1) »8$fe^^^y7r 2 3rtlc#«Et5i§ 
(2-2) Mft^^^7r2 3^l:# 

OA*-3fl«±|B»«cJfeO**|C— ifcLT^SS^^, ( 2 
~3) _bfS (2-1) , (2-2) 0^fhO*tft>» 

fc£ft^4§^£-t\ Jt^Tfci£^£ J; ?lc|^ft£ 0 ft£>, 
j/7r 23 rt^»iiS^^co^tt5feo-ft^d«*> "9 , 

Io^^lii2 2 0«47ij/fW^ 

fi-fcHirttt, =fir&#fci^. -tw®E&H ^<^^^ffiL«^ 
2 2 0^7x^/f^^li #^5/77 2 3{:St> 

[0 0 5 6] ( 2 - 1 ) &1&%<n<fo^ifrfH^'< y 7 r 2 
3P^(C#ft-T6^ 

^^*S?«f«^2 4 0 13, AlU^T- y^S 1 1 |£*5^T, 

mizistfz (1-1) <Dm-$tmm<Dmm. whm2<p 
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<D7^ry7$ 2-S4 £ l^^l & 31 X ^SU-S 
1 5lZ£ y) , AS"'«:y ^7 2 3F*](7>, #ll£^^{C**<lfr 

[0057] ( 2 - 2 ) tot&9c<n>4b^#4h^'< y 7 r 2 

3^{c#«-itT, io«mmtaii2 2o#a«£7 

ift^$?#r£g$t 2 4 011 ^7^811, S 1 2 (Cj; 
/(? 7 t 2 3rttC#ft-fr-f , E.O*^W£^fflL««2 2 0^ 

#PStIMS 2 4 0 13, y7 y 2 3fa<D-f^X<07 u 

ri^t^t^D ^ h) ^^y/<yf-ht5 (^x 

1 6 ) o 

[0058] * lt* 2 4 0 1*, ^s^m 

itf H«2 2 0l:*5t^7x5/f^^, BP*>#H£$fc# 

❖a*, /^e yfi^-n^ h2 i(cj:^7xyf-^nri 

tt**R^aL««2 2 0tC«£*U «^y77 2 3 

7 FU7) Snft^y 7t 2 ZfrhMV^AjX-ffrmftM 
U7^S1 7) e ft ift^'^ 7? 2 3<F> 

JO [0059] (2-3) _bfB (2-1), (2-2) CO 
lft^$?W««2 4 011 77^S11, S12ia 
77 2 3f^(cM^f, 5.0-ft^K^ttJL««2 2 0^ 

^^^^ *o#^^±ia^ns$feco^^{c— ttr^ 
(1-2) OS^i^MI, m*im2^<D*v- y?* 

S5, S6^MI77^S18, Sl9ia 
19 , ^^^7 7 2 3 P^](O"r-<TC0^ n ^ f> (i§2£lft^ 

^^co^n$5fc<bft-6^^cor K Ix^ (M^7F> 
^) ^M*7 P>^7^>4 0 9?:^ir*^ffi 
l««2 2 OCftt, 

[0 0 6 0] #^ttiL«f 2 2 0li, ;i<Dift^?#r 
i«2 4*^S^Ilt^^7F>^ (M^7F^) 

***r k 7 > 4 o 2 icatat 5 i ^^7 

5(7 H$5feco^^*) o^^^^^rffpo 
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[0 0 6 1 ] Z<Dt$, BP* 3 **»«f«*2 4 0^? 3 « 

[0 0 6 2 ] £X±<Dm 2<DnMW\Z£Z&}%:frm,tlZ><n 
«S«2 2^7^ jx^*<D*^W:att«^«E^aU««2 

2(c^^^^nfcp#^r-jtTbK-5o 

So 

[0 0 6 3] 

V^Sfcktf, t«7)*^^S'77^ll-fc5*^IJ05%, 

>^£*u »^*^7x5/ff6{^^:, ^co^^r 



(8) WW ¥7 - 3 0 6 7 8 5 
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[0 0 6 4 ] r60*W«C«tttli, #H£lft^<7>#ll& 

[Hi] r^W^i^S^lfcWSr^-r^n-fes/f-o^ 

[II 2 ] Hi *0#^»#f«lt?i 2 4 <D#ttl»:fc¥»J®JSa> 

[13] ^ro«BO»2(DSt»W**t7 r otyt^ 

[0 4] B 3 f 0**«Wf*«l 2 4 0 (D»»«4«8» 
^I?KSSr«t7P-f-t- ho 

l-i^^y, 2, 2 O-T'D^^t, 3-**rV/< 

2 l-^^lifl^^^ h, 2 2, 2 2 0 - 
^fctiL««, 2 3-^^/^77, 2 4, 2 4 0-^ 
2 5--ft^^tT««, 401-^7i^f 
ft7^fy, 4 0 9-M^7F>^7^y, 4 10 — 
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